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( 57 ) ABSTRACT 
A chip package includes a semiconductor substrate , a sup 
porting element , an antenna layer , and a redistribution layer . 
The semiconductor substrate has an inclined sidewall and a 
conductive pad that protrudes from the inclined sidewall . 
The supporting element is located on the semiconductor 
substrate , and has a top surface facing away from the 
semiconductor substrate , and has an inclined sidewall 
adjoining the top surface . The antenna layer is located on the 
top surface of the supporting element . The redistribution 
layer is located on the inclined sidewall of the supporting 
element , and is in contact with a sidewall of the conductive 
pad and an end of the antenna . 
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CHIP PACKAGE AND MANUFACTURING the inclined sidewall of the planarization layer is substan 
METHOD THEREOF tially equal to a slope of the inclined sidewall of the 

supporting element . 
RELATED APPLICATION In an embodiment of the present invention , the redistri 

5 bution layer is located on the inclined sidewall and the 
This application claims priority to U.S. Provisional Appli- bottom surface of the planarization layer . 

cation Ser . No. 62 / 901,502 , filed Sep. 17 , 2019 , which is In an embodiment of the present invention , transmission 
herein incorporated by reference in its entirety . frequency of the antenna layer is in range from 20 GHz to 

60 GHz . The semiconductor substrate is a radio frequency 
BACKGROUND device . 

In an embodiment of the present invention , the chip 
Field of Invention package further includes a protective layer . The protective 

layer covers the supporting element , the antenna layer , and 
The present invention relates to a chip package and a an end of the redistribution layer facing away from the 

manufacturing method of the chip package . semiconductor substrate . 
In an embodiment of the present invention , the protective Description of Related Art layer is made of a material that includes glass , fused silica , 

silica glass , sapphire , or combinations thereof . 
In wireless communication devices , antennas are a com In an embodiment of the present invention , the protective ponent for sending and receiving radio signals on radio layer is adhesive . 

waves , and are one of the important components of the In an embodiment of the present invention , a cavity is 
wireless communication devices . As wireless communica formed among the supporting element , the semiconductor tion technology develops , wireless communication devices substrate , and the protective layer , and the supporting ele 
are designed towards the trends of light weight and reduced 25 ment surrounds the cavity . 
size . In an embodiment of the present invention , the semicon 
However , generally speaking , the antennas still need to be ductor substrate has a top surface adjacent to the inclined 

electrically connected to the chip on the circuit board in an sidewall of the semiconductor substrate . The chip package 
external method . Therefore , electronic devices ( e.g. , mobile further includes a shielding layer . The shielding layer is 
phones ) still need to occupy a certain disposed space , which 30 located on the top surface of the semiconductor surface . 
is disadvantageous for miniaturization . In an embodiment of the present invention , the chip 

package further includes a bonding layer . The bonding layer 
SUMMARY is located between the supporting element and the semicon 

ductor substrate . 
An aspect of the present invention is to provide a chip 35 An aspect of the present invention is to provide a manu 

package . facturing method of a chip package . 
According to an embodiment of the present invention , a According to an embodiment of the present invention , the 

chip package includes a semiconductor substrate , a support- manufacturing method of a chip package includes forming 
ing element , an antenna layer , and a redistribution layer . The an antenna layer on a top surface of a supporting element , 
semiconductor substrate has an inclined sidewall and a 40 bonding the supporting element to a top surface of a semi 
conductive pad . The conductive pad protrudes from the conductor substrate , wherein the top surface of the semi 
inclined sidewall . The supporting element is located on the conductor has a conductive pad , etching a bottom surface of 
semiconductor substrate . The supporting element has a top the semiconductor substrate such that the semiconductor 
surface facing away from the semiconductor substrate , and substrate has an inclined sidewall , and the conductive pad 
has an inclined sidewall adjacent to the top surface . The 45 protrudes from the inclined sidewall , performing a cutting 
antenna layer is located on the top surface of the supporting process such that the supporting element has an inclined 
element . The redistribution layer is located on the inclined sidewall , and forming a redistribution layer on the inclined 
sidewall of the supporting element , and is in contact with a sidewall of the supporting element such that the redistribu 
sidewall of the conductive pad and an end of the antenna . tion layer is in contact with a sidewall of the conductive pad 

In an embodiment of the present invention , the chip 50 and an end of the antenna layer . 
package further includes a shielding layer . The shielding In an embodiment of the present invention , forming the 
layer is located between the semiconductor substrate and the antenna layer further includes sputtering a conductive layer 
supporting element . on the top surface of the supporting element , and patterning 

In an embodiment of the present invention , the supporting the conductive layer to form the antenna layer . 
element has a bottom surface opposite to the top surface . The 55 In an embodiment of the present invention , the manufac 
shielding layer is in contact with the bottom surface . turing method of the chip package further includes forming 

In an embodiment of the present invention , the antenna a shielding layer on a bottom surface of the supporting 
layer is in contact with the top surface of the supporting element . 
element . In an embodiment of the present invention , forming the 

In an embodiment of the present invention , the semicon- 60 shielding layer includes sputtering a conductive layer on the 
ductor substrate has a bottom surface adjacent to the inclined bottom surface of the supporting element , and patterning the 
sidewall . The chip package further includes a planarization conductive layer to form the shielding layer . 
layer . The planarization layer covers the inclined sidewall In an embodiment of the present invention , the manufac 
and the bottom surface of the semiconductor substrate . The turing method of the chip package further includes forming 
planarization layer covers a bottom surface of the conduc- 65 a planarization layer on the inclined sidewall and the bottom 
tive pad . The planarization layer has a bottom surface and an surface of the semiconductor substrate and a bottom surface 
inclined sidewall adjacent to the bottom surface . A slope of of the conductive pad . 
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In an embodiment of the present invention , the cutting According to an embodiment of the present invention , the 
process is performed such that the planarization layer simul- manufacturing method of a chip package includes forming 
taneously forms an inclined sidewall , wherein a slope of the an antenna layer on a first surface of a first substrate , wherein 
inclined sidewall of the planarization layer is substantially the first substrate has a second surface facing away from the 
equal to a slope of the inclined sidewall of the supporting 5 first surface , forming a first passivation layer to cover the 
element . antenna layer , and forming a redistribution layer on the 

In an embodiment of the present invention , the manufac- second surface of the first substrate , wherein the redistribu 
turing method of the chip package further includes disposing tion layer is electrically connected to the antenna layer . The 
a protective layer on the supporting element and the antenna redistribution layer further has a shielding section spaced 
layer . 10 apart from the antenna layer . The shielding section overlaps 

In the aforementioned embodiments of the present inven- the antenna layer . 
tion , since the chip package includes the supporting element In an embodiment of the present invention , the manufac 
and the antenna layer on the top surface of the supporting turing method of the chip package further includes bonding 
element , and the semiconductor substrate has the conductive a second substrate to the first substrate such that the first 
pad protruding from the inclined sidewalls thereof , the 15 passivation layer is located between the first substrate and 
redistribution layer can be formed on the inclined sidewall the second substrate . 
of the supporting element and thus is in contact with the In an embodiment of the present invention , the manufac 
inclined sidewall of the conductive pad and with one end of turing method of the chip package further includes forming 
the antenna layer . In addition , the antenna layer is formed on a metallic layer on a surface of the second substrate facing 
the top surface of the supporting element , and the supporting 20 away from the first passivation layer , and forming a second 
element is bonded to the top surface of the semiconductor passivation layer to cover the metallic layer . 
substrate to be integrated into the chip package , therefore , In an embodiment of the present invention , the manufac 
the miniaturization of the antenna and the chip package turing method of the chip package further includes removing 
containing the antenna are achieved . an edge portion of the first substrate and an edge portion of 

According to an embodiment of the present invention , a 25 the first passivation layer to form a trench , wherein a lateral 
chip package includes a first substrate , an antenna layer , a surface of the antenna layer is exposed from the trench , and 
first passivation layer , and a redistribution layer . The first the trench extends into the second substrate such that the 
substrate has a first surface and a second surface opposite to second substrate has a concave portion . 
the first surface . The antenna layer is located on the first In an embodiment of the present invention , forming the 
surface of the first substrate . The first passivation layer 30 redistribution layer on the second surface of the first sub 
covers the antenna layer . The redistribution layer is located strate further includes forming the redistribution layer on the 
on the second surface of the first substrate , and is electrically lateral surface of the antenna and the concave portion of the 
connected to the antenna layer . The redistribution layer second substrate . 
further has a shielding section spaced apart from the antenna In an embodiment of the present invention , the manufac 
layer . The shielding section overlaps the antenna layer . 35 turing method of the chip package further includes forming 

In an embodiment of the present invention , the redistri- a second passivation layer to cover the redistribution layer . 
bution layer extends to a lateral surface of the first substrate In an embodiment of the present invention , the manufac 
and a lateral surface of the first passivation layer . turing method of the chip package further includes disposing 

In an embodiment of the present invention , the chip an integrated circuit component on the redistribution layer , 
package further includes a second substrate . The first pas- 40 wherein the integrated circuit component has a conductive 
sivation layer is located between the first substrate and the structure . 
second substrate , and the redistribution layer extends to a In an embodiment of the present invention , the manufac 
concave portion of the second substrate . turing method of the chip package further includes forming 

In an embodiment of the present invention , the chip a conductive via in the first substrate , wherein two ends of 
package further includes a metallic layer and a second 45 the conductive via are respectively in contact with the 
passivation layer . The metallic layer is located on a surface antenna layer and the redistribution layer . 
of the second substrate facing away from the first passiva- It is to be understood that both the foregoing general 
tion layer . The second passivation layer covers the metallic description and the following detailed description are by 
layer . examples , and are intended to provide further explanation of 

In an embodiment of the present invention , the second 50 the invention as claimed . 
substrate is made of a material that includes glass , fused 
silica or silica glass . BRIEF DESCRIPTION OF THE DRAWINGS 

In an embodiment of the present invention , the chip 
package further includes a second passivation layer . The The invention can be more fully understood by reading 
second passivation layer covers the redistribution layer . 55 the following detailed description of the embodiments , with 

In an embodiment of the present invention , the chip reference made to the accompanying drawings as follows : 
package further includes an integrated circuit component . FIG . 1 is a cross - sectional view of a chip package 
The integrated circuit component has a conductive structure , according to one embodiment of the present invention ; 
and is located on the redistribution layer . FIG . 2 to FIG . 9 are cross - sectional views at various 

In an embodiment of the present invention , the first 60 stages of a manufacturing method of the chip package in 
substrate is made of a material that includes glass , fused FIG . 1 ; 
silica or silica glass . FIG . 10 is a top view of the chip package of FIG . 1 , in 

In an embodiment of the present invention , the chip which the protective layer and the bonding layer are omitted ; 
package further includes a conductive via . The conductive FIG . 11 is a bottom view of the chip package in FIG . 1 , 
via is located in the first substrate , and two ends of the 65 in which the passivation layer is omitted ; 
conductive via are respectively in contact with the antenna FIG . 12 is a cross - sectional view of the chip package 
layer and the redistribution layer . according to one embodiment of the present invention ; 
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FIG . 13 is a cross - sectional view of the chip package In this embodiment , the chip package 100 further includes 
according to one embodiment of the present invention ; a shielding layer 150. The shielding layer 150 is located 
FIG . 14 to FIG . 25 are cross - sectional views at various between the semiconductor substrate 110 and the supporting 

stages of a manufacturing method of the chip package element 120. The supporting element 120 has a bottom 
according to one embodiment of the present invention ; and 5 surface 123 opposite to the top surface 122. The shielding 
FIG . 26 to FIG . 34 are cross - sectional views at various layer 150 can be formed on the bottom surface 123 of the 

stages of a manufacturing method of the chip package supporting element 120 by the physical vapor deposition 
according to one embodiment of the present invention . ( e.g. , sputtering ) . Therefore , the shielding layer 150 can be 

directly in contact with the bottom surface 123 of the 
DETAILED DESCRIPTION 10 supporting element 120. The shielding layer 150 can prevent 

radio frequency signals ( RF ) from interfering with the 
Reference will now be made in detail to the present semiconductor substrate 110 . 

The semiconductor substrate 110 has a bottom surface embodiments of the invention , examples of which are illus 113. The bottom surface 113 is adjacent to the inclined trated in the accompanying drawings . Wherever possible , 15 sidewall 111 , and is opposite to the top surface 114. The chip the same reference numbers are used in the drawings and the package 110 further includes a planarization layer 160. The description to refer to the same or like parts . planarization layer 160 covers the inclined sidewall 111 of FIG . 1 is a cross - sectional view of a chip package 100 the semiconductor 110 and the bottom surface 113 of the according to one embodiment of the present invention . The semiconductor 110. The planarization layer 160 also covers 
chip package 100 includes a semiconductor substrate 110 , a 20 a bottom surface of the conductive pad 112. The planariza 
supporting element 120 , an antenna layer 130 , and a redis- tion layer 160 has a bottom surface 161 and an inclined 
tribution layer 140. The semiconductor substrate 110 has an sidewall 162 adjacent to the bottom surface 161. And a slope 
inclined sidewall 111 and a conductive pad 112 , and the of the inclined sidewall of the planarization layer 160 is 
conductive pad 112 protrudes from an inclined sidewall 121 . substantially equal to a slope of the inclined sidewall 121 of 
The supporting element 120 is located on the semiconductor 25 the supporting element 120. The redistribution layer 140 is 
substrate 110 , and has a top surface 122 facing away from located on the inclined sidewall 162 of the planarization 
the semiconductor substrate 110 and the inclined sidewall layer 160 and the bottom surface 161 of the planarization 
121 adjacent to the top surface 122. The antenna layer 130 layer 160. That is , the redistribution layer 140 can extend to 
is located on the top surface 122 of the supporting element the bottom surface 161 of the planarization layer 160 
120. The redistribution layer 140 is located on the inclined 30 through the planarization layer 160 from the inclined side 
sidewall 121 of the supporting element 120 , and is in contact wall 121 of the supporting element 120 , and thus the 
with a sidewall of the conductive pad 112 and an end 132 of redistribution layer 140 has a blunt angle . 
the antenna 130 . In add on , the chip package 100 may further include a 

In this embodiment , the chip package 100 can be used for passivation layer 180 and a conductive structure 190. The 
high frequency signal transmission , such as 5G communi- 35 passivation layer 180 covers the redistribution layer 140 and 
cation . Transmission frequency of the antenna layer 130 the planarization layer 160. The passivation layer 180 may 
may be in range from 20 GHz to 60 GHz , and the semi- have an opening structure to be disposed at the conductive 
conductor substrate 110 may be a radio frequency device . structure 190 on the bottom surface of the redistribution 
The semiconductor substrate 110 may be made of a material layer 140. The conductive structure 190 may be a solder ball 
that includes silicon , and may have a functional layer 115. 40 or a conductive pillar , and the present invention is not 
For example , the functional layer may be made of a material limited in this regard . The conductive structure 190 can be 
that includes GaN . Moreover , the semiconductor substrate electrically connected to other electronic devices ( e.g. , cir 
110 may cover an insulated layer 116 and a passivation layer cuit boards ) . 
117 sequentially from the top surface 114 , and the present In this embodiment , the chip structure 100 may further 
invention is not limited in this regard . The redistribution 45 include a protective layer 170. The protective layer 170 
layer 140 may be made of a material includes copper , silver covers the supporting element 120 , the antenna layer 130 
or aluminum . The antenna layer 130 may be made of a and an end 142 of the redistribution layer 140 facing away 
material that includes copper or silver . The redistribution from the semiconductor substrate 110. The protective layer 
layer 140 and the antenna layer 130 can be formed by 170 may be made of a material that includes glass , fused 
physical vapor deposition ( e.g. , sputtering ) . As a result , the 50 silica , silica glass , sapphire , or combinations thereof . 
antenna layer 130 can be directly in contact with the top Furthermore , the chip package 100 further includes two 
surface 122 of the supporting element 120 . bonding layers 102a and 102b . The bonding layer 102a is 

Since the chip package 100 includes the supporting ele- located between the supporting element 120 and the semi 
ment 120 and the antenna layer 130 on the top surface 122 conductor substrate 110. The bonding layer 102b is located 
of the supporting element 120 , and the semiconductor sub- 55 between the supporting element 120 and the protective layer 
strate 110 has the conductive pad 112 protruding from the 170 . 
inclined sidewall 111 thereof , the redistribution layer 140 It is to be noted that the connection relationship of the 
can be formed on the inclined sidewall 121 of the supporting aforementioned elements will not be repeated . In the fol 
element 120 , and thus the sidewall of the conductive pad 112 lowing description , other types of chip structures will be 
is in contact with the end 132 of the antenna layer 130. In 60 described . A manufacturing method of the chip package 100 
addition , the antenna layer 130 is formed on the top surface will now be described . 
122 of the supporting element 120 , and the supporting FIG . 2 to FIG . 9 are cross - sectional views at various 
element 120 is bonded on the top surface 114 of the stages of a manufacturing method of the chip package 100 
semiconductor substrate 110 to be integrated in the chip in FIG . 1. As shown in FIG . 2 , first , the antenna layer 130 
package 100 , therefore , the miniaturization of the antenna 65 is formed on the top surface 122 of the supporting element 
and the chip package 100 containing the antenna are 120. The process of forming the antenna layer 130 may 
achieved . include forming a conductive layer first ( e.g. , by sputtering ) 

a 

2 

a 
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on the entire top surface 122 of the supporting element 120 , As shown in FIG . 9 , in the subsequent processes , a 
and patterning the conductive layer to form the antenna layer passivation layer 180 may be formed to cover the redistri 
130. The process of patterning may include exposure , devel- bution layer 140 and the planarization layer 160. Next , the 
opment , and etching . In addition , the shielding layer 150 passivation layer 180 may be patterned such that the passi 
may be formed on the bottom surface 123 of supporting 5 vation layer 180 on the bottom surface 161 of the planar 
element 120. The process of forming the shielding layer 150 ization layer 160 may form an opening that exposes the 
may include forming the conductive layer first ( e.g. , by redistribution layer 140. Next , the conductive structure 190 
sputtering ) on the entire bottom surface 123 of the support- may be disposed on the opening of the redistribution layer 
ing element 120 , and patterning the conductive layer to form 140. The conductive structure 190 can be electrically con 
the shielding layer 150. Through the above processes , the nected to other electronic devices ( e.g. , circuit boards ) . After 
structure in FIG . 2 is obtained . that , the cutting process may be performed along the line L 
As shown in FIG . 3 , the supporting element 120 may be to obtain the chip package 100 in FIG . 1 . 

bonded to the top surface 114 of the semiconductor 110 by FIG . 10 is a top view of the chip package of FIG . 1 , in 
the bonding layer 102a , and the protective layer 170 may be which the protective layer 170 and the bonding layer 102b 
disposed on the supporting element 120 and the antenna are omitted . FIG . 11 is a bottom view of the chip package in 
layer 130. For example , the protective layer 170 may be FIG . 1 , in which the passivation layer 180 is omitted . FIG . 
bonded to the top surface 122 of the supporting element 120 1 can be viewed as a cross - sectional view of FIG . 10 and 
by the bonding layer 102b . In one embodiment , the protec- FIG . 11 along line segment 1-1 . As shown in FIG . 10 and 
tive layer 170 may be bonded to the top surface 122 of the 20 FIG . 11 , the end 132 of the antenna layer 130 and the 
supporting element 120 first by the bonding layer 102b , and shielding layer 150 are electrically connected to the redis 
the supporting element 120 may be bonded to the top surface tribution layers 140. For example , the end 132 of the antenna 
114 of the semiconductor substrate 110 by the bonding layer layer 130 may be in contact with the left side of the 
102a , and the present invention is not limited in this regard . redistribution layer 140 in FIG . 10 , and the shielding layer 
The semiconductor substrate 110 in FIG . 3 to FIG . 9 is a 25 150 may be in contact with the top side and down side of the 
wafer that has not undergone a dicing process so as to redistribution layer 140 in FIG . 10. With this disposition , the 
facilitate manufacturing . antenna layer 130 and the shielding layer 150 may be 

After the structure in FIG . 3 is formed , the semiconductor operated respectively by different sides of the redistribution 
substrate 110 may be thinned . For example , the bottom layer 140 and the conductive structure 190 below them . In 
surface 113 of the semiconductor substrate 110 may be 30 addition , the pattern of the antenna layer 130 in FIG . 10 is polished . As a result , the structure of FIG . 4 is obtained . only for illustration , and the present invention is not limited As shown in FIG . 5 , next , the bottom surface 113 of the in this regard . semiconductor substrate 110 may be etched such that the 
semiconductor substrate 110 may have an inclined sidewall FIG . 12 is a cross - sectional view of the chip package 100a 
111 facing the opening O , and the conductive pad 112 may 35 according to one embodiment of the present invention . The 
protrude from the inclined sidewall 111 and may be exposed chip package 100a includes the semiconductor substrate 
from the opening O. 110 , the supporting element 120 , the antenna layer 130 , the 
As shown in FIG . 6 , after the structure in FIG . 5 is formed , redistribution layer 140 , and a protective layer 170a . The 

the planarization layer 160 may be formed on the inclined difference from the embodiment in FIG . 1 is that the 
sidewall 111 of the semiconductor substrate 110 , on the 40 protective layer 170a is made of adhesive , and can replace 
bottom surface 113 of the semiconductor substrate 110 , and the protective layer 170 and the bonding layer 102b in FIG . 
on the bottom surface of the conductive pad 112 . 1 to save material and manufacturing costs . 
As shown in FIG . 7 , next , a cutting process with a cutting FIG . 13 is a cross - sectional view of the chip package 1005 

tool may be performed to make the supporting element 120 according to one embodiment of the present invention . The 
may have the inclined sidewall 121. During the cutting 45 chip package 100b includes the semiconductor substrate 
process , the planarization layer 160 may simultaneously 110 , a supporting element 120a , an antenna layer 130a , the 
form the inclined sidewalls 162. Since this cutting process redistribution layer 140 , the shielding layer 150a and the 
can be performed with a single tool , a slope of the inclined protective layer 170a . The difference from the embodiment 
sidewall 162 of the planarization layer 160 may be substan- in FIG . 1 is that a cavity C is formed among the supporting 
tially equal to a slope of the inclined sidewall 121 of the 50 element 120a , the semiconductor substrate 110 , and the 
supporting element 120. A slope of the sidewall of the protective layer 170a , and the supporting element 120a 
conductive pad 112 of the semiconductor substrate 110 may surrounds the cavity C. In addition , a part of the antenna 
be substantially equal to a slope of the inclined sidewalls 121 layer 130a faces the cavity C , and the other part faces the 
and 162. This design benefit the stability of the subsequent supporting element 120a . In this embodiment , the shielding 
redistribution layer 140 ( see FIG . 8 ) . In addition , the end 132 55 layer 150a is located on the top surface 114 of the semi 
of the antenna layer 130 is also exposed during the cutting conductor substrate 110. Therefore , the cavity C is located 
process . between the shielding layer 150a and the antenna layer 
As shown in FIG . 8 , after the structure in FIG . 7 is formed , 130a . 

the redistribution layer 140 is formed on the inclined side- FIG . 14 to FIG . 25 are cross - sectional views at various 
wall 121 of the supporting element 120 , on the sidewall of 60 stages of a manufacturing method of a chip package 200 ( see 
the conductive pad 112 , on the inclined sidewall 162 of the FIG . 25 ) according to one embodiment of the present 
planarization layer 160 , and on the bottom surface 161 of the invention . As shown in FIG . 14 and FIG . 15 , an antenna 
planarization layer 160. Hence , the redistribution layer 140 layer 220 is formed on an entire first surface 211 of a first 

contact with the sidewall of the conductive pad substrate 210 by a deposition method , and the antenna layer 
112 and with the end 132 of the antenna layer 130 such that 65 220 in FIG . 15 is obtained through a patterning process . In 
the semiconductor substrate 110 is electrically connected to this embodiment , the antenna layer 220 may be made of a 
the antenna layer 130 . material that includes copper . The first substrate 210 may be 

may be 
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made of a material that includes glass , fused silica or silica conductive structure 292. In addition , a filling layer 295 
glass . The first substrate inside 210 may have no circuits and ( under fill ) may be also disposed between the integrated 
conductive contacts . circuit component 290 and the passivation layer 280 to 
As shown in FIG . 16 , after the antenna layer 220 is provide insulated and protective functions . Through the 

formed , a passivation layer 230 may be formed to cover the 5 aforementioned processes , the chip package 200 in FIG . 25 
antenna layer 220. In this process , a second substrate 240 may be formed . In one embodiment , the filling layer 295 can 
may be bonded to the first substrate 210 such that the be omitted from the chip package 200. In one embodiment , 
passivation layer 230 may be located between the first the chip package 200 also can omit the disposition of the 
substrate 210 and the second substrate 240. The material of integrated circuit component 290 . 
the second substrate 240 may be the same as that of the first 10 In this embodiment , the redistribution layer 270 of the 
substrate 210 , such as glass , fused silica , or silica glass . In chip package 200 extends from the second surface 213 of the 
addition , the passivation layer 230 is formed on the first first substrate 210 to the lateral surface of the first substrate 
substrate 210 or the second substrate 240 before aforemen- 210 , the lateral surface of the first passivation layer 230 and 
tioned bonding processes , and the present invention is not the concave portion 242 of the second substrate 240. The 
limited in this regard . 15 chip package 200 can provide better performance for mil 
As shown in FIG . 17 and FIG . 18 , after the second limeter wave ( mm - wave ) devices , such as shorter transmis 

substrate 240 is bonded to the first substrate 210 , a metallic sion lines , the integrated circuit components 290 and the 
layer 250 may be formed by the deposition method on an antenna layer 220. And the chip package 200 can use better 
entire surface of the second substrate 240 facing away from substrate materials ( such as silica glass ) to replace the 
the passivation layer 230. Next , a patterning process is 20 printed circuit board ( PCB ) . 
performed to obtain the metallic layer 250 in FIG . 18. The In one embodiment , the antenna layer 220 in FIG . 16 is 
metallic layer 250 may be made of a material that includes formed on a surface of the second substrate 240 facing the 
copper . The disposition of the metallic layer 250 is optional . first passivation layer 230 rather than on the first surface 211 
In some embodiments , the chip package may not have the of the first substrate 210. In this way , after performing the 
metallic layer 250 . 25 processes in FIG . 17 to FIG . 25 , the antenna layer 220 in 
As shown in FIG . 19 , after the metallic layer 250 is FIG . 25 may be located on the second substrate 240 . 

patterned , a passivation layer 260 may be formed to cover It is to be noted that the connection relationship of the 
the metallic layer 250. The first substrate 210 may have a aforementioned elements will not be repeated . In the fol 
second surface 213 facing away from the first surface 211 . lowing description , other types of chip structures will be 
As shown in FIG . 20 and FIG . 21 , next , the structure in 30 described . A manufacturing method of the chip package will 

FIG . 19 may be overturned 180 degrees , and the second now be described . 
surface 213 of the first substrate 210 may be polished to thin FIG . 26 to FIG . 34 are cross - sectional views at various 
the first substrate 210. After the first substrate 210 is thinned , stages of a manufacturing method of a chip package 200a 
the edge portion of the first substrate 210 and the edge ( see FIG . 34 ) according to one embodiment of the present 
portion of the passivation layer 230 are removed by cutting 35 invention . As shown in FIG . 26 , a hole H is formed into a 
to form a trench T. In this embodiment , a lateral surface of first substrate 210a . The hole H can be formed by drilling . 
the antenna layer 220 is exposed from the trench T , and the As shown in FIG . 27 , next , the first substrate 210a may be 
trench T extends into the second substrate 240 such that the performed by a metallization process to form an antenna 
second substrate 240 has a concave portion 242 . layer 220a on the entire first surface 211 of the first substrate 
As shown in FIG . 22 , next , the redistribution layer 270 is 40 210a , a conductive via V in the first substrate 210a , and a 

formed on the second surface 213 of the first substrate 210 , redistribution layer 270a on the entire second surface 213 of 
on the lateral surface of the antenna layer 220 , and on the the first substrate 210a . In this way , the structure in FIG . 27 
concave portion 242 of the second substrate 240. In this way , is obtained . In this embodiment , the antenna layer 220a , the 
the redistribution layer 270 may be electrically connected to conductive via V , and the redistribution layer 270a may be 
the antenna layer 220. In this embodiment , the redistribution 45 integrally formed and made of the same material ( e.g. , 
layer 270 may be formed by sputtering , and may be made of copper ) , and the present invention is not limited in this 
a material that includes copper . The redistribution layer 270 regard . The first substrate 210a may be made of a material 
may be patterned to have a shielding section 272 spaced that includes glass , fused silica or silica glass . The first 
apart from the antenna layer 220. The shielding section 272 substrate 210a inside may have no circuits and conductive 
overlaps the antenna layer 220 and has a shielding effect . 50 contacts . 
As shown in FIG . 23 and FIG . 24 , after the redistribution As shown in FIG . 28 and FIG . 29 , after performing the 

layer 270 is formed , a passivation layer 280 may be formed metallization process , the antenna layer 220a covering the 
to cover the redistribution layer 270. The passivation layer entire first surface 211 of the first substrate 210a is patterned 
280 may surround the redistribution layer 270. The passi- such that the antenna layer 220a in FIG . 28 is obtained . 
vation layer 280 may be patterned to form an opening 01. 55 Next , the passivation layer 230a may be formed to cover the 
Next , a metallic layer 275 ( Metal finish ) may be selectively antenna layer 220a . 
formed on the redistribution layer 270 in the opening 01. In As shown in FIG . 30 and FIG . 31 , next , the structure in 
some embodiments , the metallic layer 275 can be omitted . FIG . 29 may be overturned 180 degrees , and the redistribu 
As shown in FIG . 25 , a conductive structure 294 may be tion layer 270 may be patterned to have a shielding section 

disposed on the passivation layer 280 , and an integrated 60 272a spaced apart from the conductive via V. The shielding 
circuit component 290 having a conductive structure 292 section 272a overlaps the antenna layer 220a and has a 
may be disposed on the redistribution layer 270 in the shielding effect . After the redistribution layer 270 is pat 
opening 01. The integrated circuit element 290 may be terned , a passivation layer 280a may be formed to cover the 
electrically connected to the antenna layer 220 through the redistribution layer 270a . The passivation layer 280 is 
conductive structure 292 and the redistribution layer 270 , 65 patterned to form an opening 02 . 
and also may be electrically connected to the shielding As shown in FIG . 32 and FIG . 33 , next , the metallic layer 
section 272 of the redistribution layer 270 through the 275 ( Metal finish ) may be selectively formed on the redis 
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tribution layer 270a in the opening 02. In some embodi- 2. The chip package of claim 1 , further comprising : 
ments , the metallic layer 275 can be omitted . After the a shielding layer between the semiconductor substrate and 
metallic layer 275 is formed , the conductive structure 294 the supporting element . 
may be disposed on the passivation layer 280a . 3. The chip package of claim 2 , wherein the supporting 
As shown in FIG . 34 , after the conductive structure 294 5 element has a bottom surface opposite to the top surface , and 

is disposed , the integrated circuit component 290 having a the shielding layer is in contact with the bottom surface . 
conductive structure 292 may be disposed on the redistri 4. The chip package of claim 1 , wherein the antenna layer 
bution layer 270a in the opening 02. The integrated circuit is in contact with the top surface of the supporting element . 
component 290 may be electrically connected to the antenna 5. The chip package of claim 1 , wherein the semiconduc 
layer 220 through the conductive structure 292 , the redis- 10 tor substrate has a bottom surface adjacent to the inclined 
tribution layer 270a and the conductive via V. The integrated sidewall , and the chip package further comprises : 
circuit component 290 also may be electrically connected to a planarization layer covering the inclined sidewall and 

the bottom surface of the semiconductor substrate , and the shielding section 272a of the redistribution layer 270a covering a bottom surface of the conductive pad , and through the conductive structure 292. Both ends of the having a bottom surface and an inclined sidewall conductive via V may be respectively in contact with the 15 adjacent to the bottom surface , and a slope of the 
antenna layer 220a and the redistribution layer 270a . In inclined sidewall of the planarization layer is substan 
addition , a filling layer 295 ( under fill ) also may be disposed tially equal to a slope of the inclined sidewall of the 
between the integrated circuit component 290 and the pas- supporting element . 
sivation layer 280 to provide insulated and protective func- 6. The chip package of claim 5 , wherein the redistribution 
tions . Through the aforementioned processes , the chip pack- 20 layer is located on the inclined sidewall and the bottom 
age 200a in FIG . 34 is formed . In one embodiment , the surface of the planarization layer . 
filling layer 295 can be omitted from the chip package 200a . 7. The chip package of claim 1 , wherein transmission 
In one embodiment , the chip package 200a also can omit the frequency of the antenna layer is in range from 20 GHz to 
disposition of the integrated circuit component 290 . 60 GHz , and the semiconductor substrate is a radio fre 

In this embodiment , the redistribution layer 270a of the 25 quency device . 
chip package 200a may be electrically connected to the 8. The chip package of claim 1 , wherein the protective 
antenna layer 220a of the first surface 211 of the first layer is adhesive . 
substrate 210 through the conductive via V. The chip pack- 9. The chip package of claim 1 , wherein a cavity is formed 
age 200a can provide better performance for millimeter among the supporting element , the semiconductor substrate , 
wave ( mm - wave ) devices , such as shorter transmission 30 and the protective layer , and the supporting element sur 
lines , the integrated circuit components 290 and the antenna rounds the cavity . 
layer 220. And the chip package 200a can use better 10. The chip package of claim 1 , wherein the semicon 
substrate materials ( such as silica glass ) to replace the ductor substrate has a top surface adjacent to the inclined 
printed circuit board ( PCB ) . sidewall of the semiconductor substrate , the chip package 

Although the present invention has been described in 35 further comprising : 
considerable detail with reference to certain embodiments a shielding layer located on the top surface of the semi 
thereof , other embodiments are possible . Therefore , the conductor surface . 
spirit and scope of the appended claims should not be limited 11. The chip package of claim 1 , further comprising : 
to the description of the embodiments contained herein . a bonding layer between the supporting element and the 

It will be apparent to those skilled in the art that various 40 semiconductor substrate . 
modifications and variations can be made to the structure of 12. A manufacturing method of a chip package , compris 
the present invention without departing form the scope or ing : 
spirit of the invention . In view of the foregoing , it is intended forming an antenna layer on a top surface of a supporting 
that the present invention covers modifications and varia element ; 
tions of this invention provided they fall within the scope of 45 bonding the supporting element to a top surface of a 
the following claims . semiconductor substrate , wherein the top surface of the 

semiconductor has a conductive pad and the top surface 
What is claimed is : of the supporting element faces away from the semi 
1. A chip package , comprising : conductor substrate ; 
a semiconductor substrate having an inclined sidewall and 50 disposing a protective layer on the supporting element and 

a conductive pad protruding from the inclined sidewall ; the antenna layer , wherein the protective layer is made 
a supporting element located on the semiconductor sub of a material that comprises glass , fused silica , silica 

strate , and having a top surface facing away from the glass , sapphire , or combinations thereof ; 
semiconductor substrate and an inclined sidewall adja- etching a bottom surface of the semiconductor substrate 
cent to the top surface ; such that the semiconductor substrate has an inclined 

an antenna layer located on the top surface of the sup sidewall , and the conductive pad protrudes from the 
porting element ; inclined sidewall ; 

a redistribution layer located on the inclined sidewall of performing a cutting process such that the supporting 
the supporting element , and being in contact with a element has an inclined sidewall adjacent to the top 
sidewall of the conductive pad and an end of the 60 surface of the supporting element ; and 
antenna layer ; and forming a redistribution layer on the inclined sidewall of 

a protective layer covering the supporting element , the the supporting element such that the redistribution layer 
antenna layer , and an end of the redistribution layer is in contact with a sidewall of the conductive pad and 
facing away from the semiconductor substrate , wherein an end of the antenna layer , 
the protective layer is made of a material that comprises 65 wherein the protective layer covers the supporting ele 
glass , fused silica , silica glass , sapphire , or combina ment , the antenna layer , and an end of the redistribution 
tions thereof . layer facing away from the semiconductor substrate . 
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13. The manufacturing method of the chip package of 26. The chip package of claim 18 , further comprising : 
claim 12 , wherein forming the antenna layer comprises : a conductive via located in the first substrate , wherein two 

sputtering a conductive layer on the top surface of the ends of the conductive via are respectively in contact 
supporting element ; and with the antenna layer and the redistribution layer . 

patterning the conductive layer to form the antenna layer . 5 27. A manufacturing method of a chip package , compris 
14. The manufacturing method of the chip package of ing : 

claim 12 , further comprising : forming an antenna layer on a first surface of a first forming a shielding layer on a bottom surface of the substrate , wherein the first substrate has a second supporting element . surface opposite to the first surface ; 15. The manufacturing method of the chip package of 10 forming a first passivation layer covering the antenna claim 14 , wherein forming the shielding layer comprises : layer ; and sputtering a conductive layer on the bottom surface of the forming a redistribution layer on the second surface of the supporting element ; and 
patterning the conductive layer to form the shielding first substrate , wherein the redistribution layer is elec 

layer . trically connected to the antenna layer , the redistribu 
16. The manufacturing method of the chip package of tion layer has a shielding section spaced apart from the 

claim 12 , further comprising : antenna layer , and the shielding section overlaps the 
forming a planarization layer on the inclined sidewall and antenna layer . 

the bottom surface of the semiconductor substrate and 28. The manufacturing method of the chip package of 
a bottom surface of the conductive pad . 20 claim 27 , further comprising : 

17. The manufacturing method of the chip package of bonding a second substrate to the first substrate such that 
claim 16 , wherein the cutting process is performed such that the first passivation layer is between the first substrate 
the planarization layer simultaneously forms an inclined and the second substrate . 
sidewall , wherein a slope of the inclined sidewall of the 29. The manufacturing method of the chip package of 
planarization layer is substantially equal to a slope of the 25 claim 28 , further comprising : 
inclined sidewall of the supporting element . forming a metallic layer on a surface of the second 18. A chip package , comprising : substrate facing away from the first passivation layer ; a first substrate having a first surface and a second surface and 

opposite to the first surface ; forming a second passivation layer to cover the metallic an antenna layer located on the first surface of the first 30 layer . 
substrate ; 30. The manufacturing method of the chip package of a first passivation layer covering the antenna layer ; and claim 28 , further comprising : a redistribution layer located on the second surface of the 
first substrate , and electrically connected to the antenna removing an edge portion of the first substrate and an edge 
layer , wherein the redistribution layer further has a 35 portion of the first passivation layer to form a trench , 
shielding section spaced apart from the antenna layer , wherein a lateral surface of the antenna layer is exposed 
and the shielding section overlaps the antenna layer . from the trench , and the trench extends into the second 

19. The chip package of claim 18 , wherein the redistri substrate such that the second substrate has a concave 
bution layer extends to a lateral surface of the first substrate portion . 
and a lateral surface of the first passivation layer . 31. The manufacturing method of the chip package of 

20. The chip package of claim 18 , further comprising : claim 30 , wherein forming the redistribution layer on the 
a second substrate , wherein the first passivation layer is second surface of the first substrate further comprises : 

between the first substrate and the second substrate , and forming the redistribution layer on the lateral surface of 
the redistribution layer extends to a concave portion of the antenna layer and the concave portion of the second 
the second substrate . substrate . 

21. The chip package of claim 20 , further comprising : 32. The manufacturing method of the chip package of 
a metallic layer located on a surface of the second claim 27 , further comprising : 

substrate facing away from the first passivation layer ; forming a second passivation layer to cover the redistri 
and bution layer . a second passivation layer covering the metallic layer . 33. The manufacturing method of the chip package of 22. The chip package of claim 20 , wherein the second claim 27 , further comprising : substrate is made of a material that comprises glass , fused disposing an integrated circuit component on the redis silica or silica glass . tribution layer , wherein the integrated circuit compo 23. The chip package of claim 18 , further comprising : nent has a conductive structure . a second passivation layer covering the redistribution 55 
layer . 34. The manufacturing method of the chip package of 

24. The chip package of claim 23 , further comprising : claim 27 , further comprising : 
forming a conductive via in the first substrate , wherein an integrated circuit component having a conductive 

structure located on the redistribution layer . two ends of the conductive via are respectively in 
25. The chip package of claim 18 , wherein the first 60 contact with the antenna layer and the redistribution 

substrate is made of a material that comprises glass , fused layer . 
silica or silica glass . 
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